Using effective field theory at finite temperature, we examine the impacts of new physics on the electroweak phase transition. By analysing the high dimensional operators relevent to the Higgs potential we point out that the Higgs mass bound obtained by avoiding the washout of the baryon asymmetry can be relaxed to the region allowed by experiments, provided that new physics appears at the TeV scale. †
where φ is the neutral component of the Higgs doublet H, which develops a vacuum expectation value (v ≃ 250GeV ), G µν and W µν are the field strength of the SU (3) c and SU (2) L , respectively. The operator O 1 has been examined in Ref. [5] and O 2 in Ref. [7] with simple replacement of the singlet field by
The results show that the observed baryon asymmetry can be produced at weak scale provided that the new physics scale Λ is of O(TeV). Moreover, the predicted values of the electric dipole moments of neutron and electron are very close to the experimental limits [8] . This approach to electroweak [F.1] Other possibilities have also been suggested such as axion models [1] , the singlet majoron models [2] , the two-Higgs models [3] , the SUSY models[4] [5] and left-right symmetric models [6] . 
where κ is the numerical factor, N tr and N rot the zero mode factors, estimated in Ref. [10] . The factor E sph (T ) is the mass of the sphaleron [11] 
where 1.5 < A < 2.7 for 0 ≤ λ g 2 < ∞. For the light Higgs mass we are using, A is very close to 1.5.
[F.2] An example of the use of effective lagrangian to consider the effects of new physics on electroweak parameters measured at LEP and in low energy experiments can be found in Ref. [9] , where it is generally assumed that the particle spectrum at low energies is that of the standard model and new physics preserves baryon and lepton symmetry. gφ(T ), is determined by the effective potential, which can be expressed in the large temperature limit as follows [12] :
where
;
where ln α B = 2 ln 4π − 2γ ≃ 3.91 and ln α F = 2 ln π − 2γ ≃ 1.14. (b'). Corrections to the effective potential: The effect of new physics is to add some high dimensional operators, contructed out of Higgs field without derivatives, to the effective potential (5). The first paper of Ref. [9] has classified almost all of the possible operators. From their list, we find one operator in the lowest dimension:
where α is a free parameter, calculated by matching the effective theory with the underlying theory. If we simply add this operator to the effective potential (5) = O 3 + counterterms (7) where
There should be two more operators which are not in the list of Ref [9] .
They are:
where β and δ are calculable parameters. The similarity of these two operators to O 3 is that all of them are suppressed by Λ 2 , so they are effects of new physics. The differences are that, unlike O 3 , O 4 is not analytic in φ and O 5
is very similar to the cubic term in (5). It can be easily proven that these two operators are generated by loops of light particles from high dimensional operators.
Since O 4 and O 5 are doubly suppressed by loop factors and Λ 2 , practically we can neglect them. So the important correction of new physics to effective potential is due to V
3 .
(c'). Corrections to the Higgs mass bound: When combined with the discussions above, we conclude that the most important effect of new physics on the Higgs mass bound is shifting λ T in (5) to λ T − 4α
Clearly, we should take α positive. Taking α = 1, we see that the Higgs mass can be relaxed to around 100 GeV if Λ is of O(TeV). For examples, taking Λ to be 3.6TeV, 2.5TeV and 1.9TeV, we get M H < 60GeV, 80GeV and 100GeV
respectively.
In conclusion, we have considered the operator-analysis for electroweak phase transition. Our results show that electroweak baryogenesis is possible provided that new physics is in the TeV range. However, it should be pointed out that Λ cannot be too small, otherwise V (r) 3
will destroy vacuum stability at zero temperature, since it increases the true vacuum energy relative to the false vacuum energy. As an example, taking m t = 150GeV and m H = 100GeV , we find that Λ cannot be lower than about 1 TeV. Certainly, if Λ is too small, our effective lagrangian becomes unreliable. Instead, we should work on the underlying theory.
We should also mention that the mechanism for relaxing the Higgs mass bound proposed here is the same as that of Hall and Anderson [16] ; however, the models used are quite different. In Ref. [16] , explicit gauge singlet fields with invariant bare masses are used, and in the large mass limit a operator
is also obtained. This is understandable, since the effective operator O 3 should be the loop effects of heavy particles, which include the singlet scalars used in Ref. [16] . The method used in this paper is more general, and it is consistent with the approach to electroweak baryogenesis used in Refs.
[5] [7] . It should be pointed out that in our discussions we have neglected the effect of the running coupling constants from Λ down to T.
This will give rise to some uncertainties in the determination of m H and Λ.
However, this uncertainty may not be bigger than that due to the well-known uncertainties in the B-violation rates.
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